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Abstract: Container port operations are widely regarded as being beneficial  
to regional economies, particularly in aggregated terms. The present paper 
examines this common knowledge in the specific case of the leather, bag and 
shoe industry in Korea. The authors use two panel datasets of the industry, one 
dataset of 16 regions and the other dataset of enduring establishments from 
1991 to 2011. In our analysis with panel data of the regions, the authors find 
that an increase of container throughput in ports affects production of the 
industry positively during the examined period. When dividing the examined 
period into two periods, the authors observe the negative effects during the 
period before 2003 and primarily in the groups of regions without large  
ports. The panel data model of enduring establishments presents a negative 
coefficient of port throughput on production. The contradictory results may be 
caused by the characteristics of the two different panels. 
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and new technologies, urban investments (smart cities), supply chain provision 
and optimisation, and efficiency. 
This paper is a revised and expanded version of a paper entitled ‘Spatial effects 
of container port on output of leather, bag and shoe industry in Korea’ 
presented at GPRA Conference on Port and Logistics Connectivity, Hong 
Kong, 21–22 May 2015. 
 
1 Introduction 
Transport is the indisputable connector between production and supply activities. From 
the vantage point of industry and business, the location of a production plant and a 
business entity determines the extent to which they can realise profits and reduce costs. 
Scholars have verified that cheaper or better goods, materials, and intermediates for 
consumption and production can be found in an open and networking economy than in a 
closed and land-locked one (Gallup et al., 1999; MacKellar et al., 2000; Rodrigue and 
Notteboom, 2010). 
In Korea, ports are the key transport infrastructures, handling nearly 100% (99.6%) of 
foreign trade by volume (Ministry of Land, Transport and Maritime Affairs of Korea, 
2009). The present paper selects the leather, bag and shoe industry since its shares of 
output in manufacturing in Busan declined dramatically from 22% in 1991, top-rank in 
manufacturing industries in Busan to 5.6% in 2011 (Statistics Korea, 1991–2011). In the 
late 1910s, at the outset of the shoe industry, Busan port introduced new technologies and 
raw materials from foreign countries, and continued to promote the industry’s growth 
beyond the 1960s (Jeong, 2004; Shin, 2004; Kim et al., 2008). By the late 1980s, 
however, a number of Korean labour-intensive manufacturers of leather, bags and shoes, 
relocated their plants to other countries where labour costs were lower (Shin, 2004; Seo 
et al., 2015). Leather, bag and shoe production in Korea decreased its shares of 
employment, output, and value added in manufacturing industries, from 3.5%, 2%, and 
2.2% in 1991 to 1.2%, 1.2%, and 0.9% in 2011 respectively (Statistics Korea, 1991–
2011). The industry also witnessed a dynamic reversal in trade: from exporter in the 
1990s to importer in 2003. 
When deciding on investments for transport infrastructure, like ports or container 
terminals, the Korean government evaluates the regional effects of such development 
mainly through the use of Input-Output modelling, such as in the standard guidelines for 
pre-feasibility studies on ports (Kim, 2001), and general guidelines for pre-feasibility 
studies (Shim, 2004). The input-output model interprets the expansion and development 
of a port facility as an external additional input of industries. The model always yields 
positive production inducement effects; value added effects, and employment inducement 
effects, as illustrated in a Korean case (Kwak et al., 2005). As a result, policy makers 
only observe the combined positive results but not the concrete impacts of the port 
development on each industry. In the literature we notice that individual industries are 
analysed in exceptional cases. Using robust methods to evaluate actual regional effects of 
transport infrastructure development is important in the design of regional and port 
development policy. Furthermore, when an industry supplies major employment and 
production in a regional economy as in the case of the leather, bag and shoe industry in 
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Busan in the early 1990s, a more precise evaluation of port development may provide 
policy improvements. In our view, it is therefore useful to test regional and spatial effects 
for a specific industry over long-term periods. 
The present paper aims to evaluate the effects of container port activities on the 
output of leather, bag and shoe manufacturing, which has been in decline since the late 
1980s. For this purpose, we gather three types of panel data on the industry surveyed by 
the Statistics Korea: the regional panel data on the industry, panel data on enduring 
establishments that have sustained their business activity from 1991 to 2011, and panel 
data on industrial complexes. Container throughput is introduced as an indicator of port 
activity from 1991 to 2011. Due to inconsistent data and insufficient case numbers in the 
panel data of industrial complexes, we apply a panel data model on the regional data and 
the enduring establishment data. We also examine whether generally positive effects of 
port development can be confirmed in the industry and discuss how regional impacts of a 
port occur in regions over different periods. 
Our contribution to the literature has three sides. First, the paper reviews the regional 
effects of container ports on a specific manufacturing industry, which shows a decrease in 
comparative competitiveness in global trade. Controlling the changes of comparative 
competitiveness, the paper tries to examine precisely the effects of port development on a 
specific manufacturing sector. Second, the paper evaluates the effects not by aggregated 
and averaged variables, but by variables of each establishment of the manufacturing 
group. By using panel datasets of each business unit, the paper traces microscopically the 
effects of port development on the specific manufacturing sector. Third, while more 
studies may need to be done, this paper points to trends in specialisation and international 
division of production in accordance with transport development, which are asserted in 
the literature of economic geography. A microscopic investigation of the paper in 
longitudinal and cross-sectional cases provides a hint on phenomenon of specialisation 
and international division of production. 
The paper is set out as follows. Section 2 reviews the literature on effects of transport 
infrastructure, specifically the development of ports and their impacts on regional 
economies. Section 3 describes the data and modelling. Data are composed of the 
statistics of regional output and input of leather, bag and shoe manufacturing. We 
examine the stationarity of panel data through a unit root test. In Section 4 we provide the 
results of our panel data model using two types of data: regional and enduring 
establishment data of the industry. Lastly, Section 5 discusses the policy implication of 
the results in views of the stakeholders in Korean container ports. The section also 
reiterates our findings and suggests the next steps for research in this area. 
2 Literature review 
A port has three main relationships with its hinterland and regional economies: transport 
networking, spatial interaction, and economic ties. Insofar as the effects of a port on 
regional economies and hinterland are concerned, we find in relation to port development 
that the function of a port has evolved from a simple node to a phase of regionalisation 
(Notteboom and Rodrigue, 2005). Regionalisation of a port suggests the formation of 
transport networks between a port and its hinterland. In addition, in spite of analyses on 
the spatial structure between a city and its port in Africa, Europe and Asia (Gleave, 1997; 
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Ducruet and Jeong, 2005; Lee et al., 2008), we still must ask questions on how, why, and 
to what degree a port specifically affects each industry and each business unit. 
Therefore, we intend to magnify our analysis in order to better understand the 
relationship between port development and its effect on specific industries. Papers on 
transport development generally emphasise the positive impacts of transport facilities in 
aggregated terms that can lower transport costs and improve accessibility (Gallup et al., 
1999; Limao and Venables, 2001; Harringan and Venables, 2006; Behrens et al., 2009; 
Jiwittanakulpaisarn et al., 2010; Li and Li, 2013; Tong et al., 2013; Park and Seo, 2016). 
According to some of the economic geography literature, lower transport costs influence 
the production decisions of a firm as well as the spatial division of production (Krugman, 
1980; Beckmann and Thisse, 1986; Behrens and Picard, 2011). Behrens and Picard 
(2011) assert that trade imbalances introduce asymmetric freight rates between inbound 
cargo and outbound cargo, and manufacturing firms may disperse economic activities 
from a larger country or market to a smaller country or market. Nevertheless, the 
literature on economic geography seldom investigates a firm’s production decision when 
the transport network in a region changes. 
Several studies of specific industries and firms verify that transport improvement 
promotes a ‘destructive creation’ through the movement of materials and energy (Foster 
et al., 2001; Pavcnik, 2002). Although Goss (1990) does not study in detail the effects of 
port development on specific manufacturers, he does suggest that the improvement of 
port efficiency can benefit both producer and consumer; he goes on to specialisation in 
some sectors and diversification in others (Goss, 1990). One study interpreting the role of 
a port in containerisation in the USA finds that ports may cause the economic decline in 
the port district (Grobar, 2008). As the global economy and regional industries evolve, 
some industries grow as others diminish and we can observe how port cities shift their 
manufacturing from developed to developing countries, and how, gradually, industrial 
clusters start to change and sometimes disappear. 
Stevens et al. (1981) examine the regional effects of port development and point out 
the positive inducement effects in Massachusetts in the US. Cohen and Monaco (2008) 
conclude that port infrastructure contributes to the regional output of manufacturing in 
the US. In recent studies we can see different attempts to assess the regional effects of 
port development. Using regional and macro panel data of China from 2003 to 2010, 
Shan et al. (2014) find positive effects of a port (or container port) on the economic 
growth of Chinese regions. In the analysis on aggregated regional production function of 
Spain, Arbues el al. (2015) illustrate that only road development brings positive effects to 
regional production while the other transport modes do not show a clear impact on 
regional economy. Park and Seo (2016) aggregate the impact of seaports on the regional 
economies in Korea, adopting regional GDP including fishery and agriculture, 
manufacturing, and service activities. These papers use an aggregated concept of 
economic growth which, however, prevents them from investigating specific impacts of a 
port on each manufacturing industry, each establishment, and over different periods. 
Although Bottaso et al. (2013, 2014) analyse spillover effects of port throughput on the 
regional growth of a port city and other regions, they also neglect to test the impacts of a 
port at the industry and establishment levels. These aggregated approaches that almost 
always produce optimistic results are limited because they do not explain why a major 
port exists in the face of a shrinking city, along with the demise of specific manufacturing 
industries in that city and its hinterlands. 
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In general, manufacturing industries evolve through different stages: emergence, 
growth, competition, and decline, similarly as in the vision of creative destruction by 
Schumpeter (Krafft et al., 2014). We suggest that insights can be gained from studying 
the effects of port on specific industries in different stages of their evolution and 
comparative competitiveness in global trade. For example, starting in the late 1980s, the 
leather, bag and shoe industry in Korea began moving its main plants to developing 
countries (e.g., Thailand and Indonesia), and closing some factories because competition 
was severe. However, the port of Busan developed into a hub port in the 1990s, largely 
due to an increase in transshipment containers from neighbouring countries, especially 
Japan and China (Chang, 2000). The Korean government, municipal governments, and 
port authorities in Korea tend to believe that port development brings positive effects to 
regional economies; therefore, they have tried to build larger port terminals and logistics 
facilities nearby ports in order to attract cargo from manufacturers and promote diverse 
industrial activities (Seo et al., 2015). In the next section we begin our assessment of the 
spatial effects of port throughput on the leather, bag and shoe industry. 
3 Model and data 
Although the input-output model has rigid and positive effects, it is used widely to verify 
the positive effects of port development on other industries (Kwak et al., 2005). In 
general, port development has average positive results; however a specific industry in a 
region may yield different outcomes. Starting from the vantage point that, in an open 
economy, transportation matters at decision level on the location of production and with 
regard to patterns of trade, Krugman (1990) and Behrens and Picard (2011) developed 
models in which a more even spatial distribution of firms and production occurs when 
freight rates are considered as endogenous. Krugman (1990) mainly considers market 
size and transportation costs for each country, and agglomeration in the region where 
economies of scale are better, whereas Behrens and Picard (2011) focus on the difference 
in transportation costs in accordance with trade direction, and the possibility of 
agglomeration in the smaller country due to lower transportation costs to export. In 
container transport and hub-and-spoke networks, a hub port in particular tends to build 
diverse and high frequency feeder networks with regional small and medium sized ports. 
Hence, it is questionable how development of a hub port affects a specific regional 
industry. 
As a transport infrastructure, a container port may shift production function (Bottaso 
et al., 2014; Shan et al., 2014). Production function as illustrated in equation (1) includes 
the value of outputs of, e.g., leather, bag and shoe manufacturing establishments, and 
inputs: labour, capital, intermediates, and port activity indicators including such inputs as 
port throughput or handling capacity of a port. 
( , , , )Y f l k im pt=  (1) 
y output of leather, bag and shoe industry 
l labour input 
k capital input 
im intermediates input 
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pt port throughput. 
Figure 1 Map of the 16 regions in Korea (see online version for colours) 
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Firms in an open economy are exposed to competition from foreign competitors. A firm 
can also move its plants to foreign countries. Therefore, from the point of view of a 
country, its position in manufacturing and global trade can shift from production to 
consumption. The trade specialisation index (TSI) ranging from +1 to –1 specifies the 
position of export and import for manufacturers in a country (UNCTAD, 2013). Hence, 
we can trace the positioning of the Korean leather, bag and shoe industry by calculating 
the TSI. Another indicator, revealed comparative advantage (RCA) varying over 0, 
informs us on the comparative competitiveness of each manufacturer for a country 
involved in global trade. We add the RCA index of the industry as a dummy variable in 
the production function to evaluate the comparative competitiveness of the industry in the 
world. The production function can now be written as in equation (2). 
   
 
   
   
 
   
   
 
   
    Spatial effects of container ports 7  
 
    
 
 
   
   
 
   
   
 
   
       
 
( , , , , )y f l k im pt rca=  (2) 
Regional outputs, as shown in Table 1, represent the output value of leather, bag and shoe 
manufacturing for the 16 administrative regions in Korea, listed in Figure 1. We use 
wages as a proxy for labour input. Value of capital input is calculated by multiplying the 
yield of private bonds and tangible assets. Intermediates are composed of raw materials, 
fuel, electricity, and other materials for production. In Table 1 port throughput indicates 
the container movement around the regional port where leather, bag and shoe 
manufacturers are located. 
Table 1 Summary of panel data of the 16 regions 
Item Min Max Mean Standard deviation 
Output (million Korean Won) 0 2,839,696 265,614 513,984 
Wages (million Korean Won) 0 624,375 32,693 70,003 
Intermediates (million Korean Won) 0 1,316,339 133,635 273,427 
Tangible assets (million Korean Won) 0 621,583 58,011 115,024 
Port throughput (thousand TEU) 0 15,523 625 2,115 
Note: Some regions do not show the existence of the industry. 
Source: Statistics Korea (1991–2011) and Ministry of Oceans and Fisheries 
of Korea (1991–2011) 
Figure 2 Trend of output and employees of the leather, bag and shoe industry (see online version 
for colours) 
 
Source: Statistics Korea (1991–2011) 
Total output and employees of the industry are shown in Figure 2. We can observe that 
total output drops from 6.1 trillion Korean Won in 1991 to 4.6 trillion Korean Won in 
2011. We also observe in the figure that total employees plummet from 160,000 to 
17,000. This sharp decrease occurs mainly in the Busan region, which had attracted shoe 
industry manufacturers since the 1960s. The output and employees of the industry in 
Busan falls from 2.8 trillion Korean Won and 100,000 employees in 1991 to 1.0 trillion 
Korean Won and 6,200 employees in 2011. 
As a labour-intensive industry, leather, bag and shoe manufacturing was a main 
exporter in Korea during the 1970s. However, global demand for these products soon 
began spiralling downward; at the same time, other foreign producers in Asia were 
vigorously competitive during the 1980s. In Figure 3 the TSI of the industry of Korea 
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indicates a change from an exporting to importing country around 2003, recording 
negative numbers for the first time: from 0.06 in 2002 to –0.04 in 2003. Since 2002, the 
TSI depicts a steady downward slide in the industry’s international competition. The 
RCA index also records continuous decrease in competitiveness of manufacturing in 
world trade, falling from 16.25 in 1991 to 0.11 in 2011. 
Figure 3 TSI trend of the manufacturing for leather, bag and shoe (see online version for colours) 
 
Note: TSI is calculated by weighted average of two industries in HS code of 42 (leather 
or of animal gut, harness, travel goods, handbags) and 64 (footwear, headgear, 
umbrella, walking sticks, whips, riding crops). 
Source: Authors’ elaboration on the data of UN Comtrade (1991–2011) and 
Korea International Trade Association (1990–2011) 
The second dataset of enduring establishments in the industry gives us detailed statistics 
of each same business unit from 1991 to 2011. Though these establishments also show 
continual decrease in employment, 33 establishments could sustain their production 
during the period. 
We find that the data on port development, mainly container throughput, are 
calculated in 20-foot equivalent units (TEU). We also assume that the impact of port 
expansion and change of competitive positioning of the industry occurs gradually. Hence, 
we use moving averages of port throughput and RCA in t year and t – 1 year as in the 
following similar method of the World Economic Forum (2010). 
10.6 0.4t tmpt pt pt −= +  (3) 
10.6 0.4 t tmrca rca rca −= +  (4) 
We test the stationarity of panel data of 16 regions through Levin-Lin-Chu unit-root  
test (LLC) and Fisher-type unit-root test based on augmented Dickey-Fuller tests  
(Fisher-ADF). Since at the level data we find unit root in port throughput and RCA, as 
shown in Table 2, we adopt the difference formation of each variable in a panel 
regression. 
The data of difference formations show the improvement in stationarity of port 
throughput and RCA. Hence, we use mainly the data of difference formation in empirical 
models as in equation (5). 
1 2 3 4 5 6 Y a a L a K a IM a MPT a MRCA e= + + + + + +  (5) 
Y, L, K, IM, MPT, and MRCA represent differences of variables of output, labour input, 
capital input, intermediates, moving average of port throughput, and moving average of 
RCA in t year. Equation (5) includes error term e. 
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Table 2 Test of panel unit root 
Items 
p value 
Level data  Difference formation data 
LLC Fisher-ADF  LLC Fisher-ADF 
Output 0.0002 0.000  0.254 0.000 
Wages 0.002 0.000  0.002 0.000 
Capital 0.000 0.000  0.000 0.000 
Intermediates 0.000 0.002  0.001 0.000 
Port throughput 1.000 1.000  0.999 0.000 
Revealed comparative advantage 1.000 0.000  0.000 0.000 
Note: p value at LLC indicates the value of adjusted t*; p value at Fisher-ADF represents 
the value of inverse chi-squared. 
The panel data include the period from 1991 to 2011, and we divide this long period into 
two: the first from 1991 to 2002, and the second from 2003 to 2011. Lastly, to sum up 
this section, we can indeed confirm from Figure 2, that around year 2003 the TSI of the 
industry shifts from positive to negative. For complementing the panel data model, the 
present paper adds the main result of a spatial econometric model in the next section. 
4 Panel data model and results 
In panel data model, we first test fixed effects model. Since the error term in the fixed 
effects model does not show the particularity of each panel as shown in Table 3, we adopt 
and examine the generalised least squares (GLS) estimator. We conduct a significance 
test of heteroscedasticity covariance of error term in a GLS estimator, and autocorrelation 
of the regional panel data, and contemporaneous correlation between regional panels in 
order to find suitable models (Greene, 2008; Adkins and Hill, 2011). Main results are 
shown in Table 3. 
Table 3 Summary of suitability tests for models 
Test Results 
Characteristics of error term in fixed effects model F(5, 283) = 0.45; Prob. > F = 0.964 
Test of heteroscedasticity covariance of error term χ2(15) = 30,913; Prob. > χ2: 0.000 
Test of autocorrelation of panel in GLS F(1, 4) = 1.1; Prob. > F = 0.309 
Note: Prob. means probability. 
Source: Statistics Korea (1991–2011), Ministry of Oceans and Fisheries of 
Korea (1991–2011) and authors’ elaboration 
We do not find heterogeneity of each panel in the fixed effects model and 
homoscedasticity covariance of error terms in the GLS estimator, as in Table 3, so we 
will mainly adopt panel GLS estimators. In the panel GLS we select various models of 
different types: GLS estimator in heteroskedastic error term with cross-sectional 
correlation (GLS panel corr), GLS estimator, GLS estimator with panel heteroskedastic 
error term (GLS panel hetero), and GLS estimator with first-order autocorrelation [GLS 
panel AR (1)]. 
   
 
   
   
 
   
   
 
   
   10 Y.A. Park and F.R. Medda  
 
    
 
 
   
   
 
   
   
 
   
       
 
Table 4 Panel data model results at the regional panel 
Item/Model 
GLS panel corr GLS 
GLS 
panel 
hetero 
GLS 
panel 
AR(1) 
Fixed 
effects 
M 1 M 2 M 3 M 4 M 5 M 6 M 7 
Period 1992–
2010 
1992–
2002 
2003–
2010 
1992–
2010 
1992–
2010 
1992–
2010 
1992– 
2010 
Constant 1,797 2,342 2,739 2,931 1.3e-15 2,738 4,695 
Wages 2.65*** 2.42*** 3.13*** 2.73*** 1.98*** 2.46*** 2.87*** 
(53.6) (27.72) (19.22) (9.78) (6e+9) (12.33) (9.67) 
Capital 0.20 0.01 5.64*** 0.14 - 0.84 0.41 
(1.05) (0.07) (4.54) (0.16)  (–1.26) (0.47) 
Intermediates 1.37*** 1.02*** 1.21*** 1.37*** - 1.39*** 1.35*** 
(97.41) (73.03) (19.22) (23.02)  (32.52) (21.87) 
Port 
throughput 
5.23*** –8.63** 8.50*** 9.49 2.1e-15 3.47 –15.61 
(6.08) (–2.48) (3.34) (0.73)  (0.32) (–0.78) 
Revealed 
comparative 
advantage 
–264  
(–1.44) 
1,199***
(6.27) 
–22,746
(–0.58) 
–65 
(0.73) 
3.6e–15
 
1,766 
(1.02) 
–94 
(–0.04) 
Sample size 304 160 144 304 304 304 304 
χ2 31,330 19,380 7,334 2,045 3.8e+19 2,906 F: 379 
Probability > 
χ2 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Probability 
> F: 0.0000 
Notes: *significant at 10% level; **significant at 5% percent level; ***significant at 1% 
level. The figures in parenthesis mean t value at fixed effects models. 
Source: Statistics Korea (1991–2011) and author’s elaboration based on the 
data 
Table 4 gives the result of panel data model with regional panel datasets of difference 
formation. Model 1 GLS estimator in heteroskedastic error term with cross-sectional 
correlation (GLS panel corr), presents positive effects of port throughput on production 
of the industry from 1992 to 2010. After dividing this period into two, we obtain a 
contradicting result of signs in the effects of container throughput. Model 2, during the 
period from 1992 to 2002, indicates negative coefficient of container throughput on 
production; Model 3, positive coefficient from 2003 to 2010. When inputting total 
container throughput of Korean ports in place of container throughput of regional ports, 
we observe a negative coefficient of port throughput on production only during the period 
from 1992 to 2002. The TSI shows continual decrease during the first period, signalling 
the positioning change in trade from production to consumption and from export to 
import in the global economy. In the second period, TSI confirms that the ratio of imports 
from foreign countries in the leather, bag and shoe industry grows incessantly. The 
negative effect of container throughput on production in model 2 implies a breakdown of 
the existing industry cluster. Although the paper does not describe in detail the results of 
spatial econometric models, the spatial econometric model also confirms a negative effect 
of port throughput on production from 1992 to 2002 as shown in Table 5 which presents 
direct and total effects. The remaining models 4, 5, 6, and 7, show us inconclusive effects 
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of port throughput on production of the considered sectors. Model 5, GLS estimator with 
panel heteroskedastic error term (GLS panel hetero), does not present coefficients of 
capital and intermediate inputs. 
Table 5 Direct and indirect effects of independent variables in spatial econometric model 
Item/variables Wages Capital Intermediates Port throughput 
Revealed 
comparative 
advantage 
Direct effect 2.36*** 1.40** 0.86*** –134.6*** 3.5e-10 
Indirect effect –0.07 –0.04 –0.03 4.3 –1.34e-10 
Total 2.3*** 1.36** 0.84*** –130.3*** 2.2e-10 
Source: Statistics Korea (1991–2002) and author’s elaboration based on the 
data 
Table 6 Panel data model results for two groups of regions 
Item/model 
GLS panel correlation 
M 8 M 9 M 10 M 11 M 12 
Period 1992–2010 1993–2002 1992–2010 1993–2002 2003–2011 
Region BS, IN BS, IN Except Except Except 
BS, IN BS, IN BS, IN 
Constant –3,390 2,007 3,404 3,286 4,612 
Wages 3.11*** 3.57*** 4.81*** 3.84*** 5.24*** 
(5.37) (5.13) (45.64) (25.24) (59.28) 
Capital –2.56* –2.67 3.82*** 1.55*** 4/49*** 
(–1.71) (–1.64) (8.70) (3.98) (5.75) 
Intermediates 1.07*** 0.53* 1.15*** 1.02*** 1.12*** 
(7.34) (1.73) (31.10) (53.19) (30.72) 
Port throughput –11.26 –57.70 –5.89*** –17.53*** 0.19 
(0.72) (–1.15) (–4.09) (–5.48) (0.03) 
Revealed comparative 
advantage 
–4,404 
(–0.55) 
6,936 
(0.66) 
1,048*** 
(2.39) 
1,854*** 
(9.41) 
–51,897*** 
(–6.54) 
Sample size 38 20 266 140 126 
χ2 711 211 716,155 11,157 20,346 
Probability > χ2 0.0000 0.0000 0.0000 0.0000 0.0000 
Notes: *significant at 10% level; **significant at 5% level; ***significant at 1% level. 
Figures in parenthesis are t values. 
Source: Statistics Korea (1991–2011) and author’s elaboration based on the 
data 
Using the econometric model of model 1 in the nation-wide analysis, as shown in  
Table 4, we can divide the country into two groups of regions as listed in Table 6: a 
group of regions with large port, Busan (BS) and Incheon (IC), and the other group of 
regions except Busan and Incheon. In the group of the large port, we do not find clear 
effects of port throughput on production in model 8 encompassing the whole period; and 
model 9 in the period from 1993 to 2002. In the other region without a large port, we 
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obtain a negative coefficient of port throughput on production in model 10 from 1992 to 
2010, and a negative effect of port throughput in model 11 during the period from 1993 
to 2002. While model 10 and model 11 present negative coefficients of port throughput, 
model 12 does not demonstrate a clear effect of port throughput. Regression results show 
that the group of regions without large port mainly experience negative effects of port 
throughput on production in the 1990s and the early 2000s. After adding Gyeonggi region 
where Pyungtaek port locates into the group with large port, we get similar results. The 
group of regions without large port in the panel data mainly experience negative effects 
of port throughput in the 1990s and the early 2000s. 
The Herfindahl Hirschman index (HHI) informs us about the degree of concentration 
of an economy. HHI of output of the considered industrial sectors shows very little 
change from 0.30 in 1991 to 0.28 in 2011, as illustrated in Figure 4: HHI of employment 
illustrates a decrease from 0.44 to 0.28. At regional level, we can see a shift of main 
sources of output and employment from Busan to Gyeonggi region near Seoul, the capital 
city of Korea. 
Figure 4 HHI and shares of output and employment in Busan and Gyeonggi region (see online 
version for colours) 
Output of Gyeonggi 
HHI 
 
Source: Statistics Korea (1991–2011) and author’s elaboration based on the 
data 
Busan did accumulate the growth potential, partly due to geographical location as a port 
city until the early 1990s (Shin, 2004). However, it shows a decrease of shares in output 
and employment in the industry from 1991 to 2011 as shown in Figure 4: output fell from 
0.46 to 0.22; employment dropped from 0.64 to 0.36. In addition, the effects of container 
port in Busan on the industry are not clear in the panel regression as shown in Table 6. 
Hence, these imply that a decrease of shares of Busan in output and employment from 
1991 to 2011 was not caused directly by port development but by other factors such as 
relatively higher labour costs. 
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Table 7 Number and average age of establishments in Busan and Gyeonggi region 
Item 
1991  2002  2011 
Busan Gyeonggi  Busan Gyeonggi  Busan Gyeonggi 
Number 769 410  415 237  238 194 
Average age (year) 4.34 5.21  6.08 8.69  8.54 11.30 
Source: Statistics Korea (1991–2011) and author’s elaboration based on the 
data 
Table 8 Panel data model results of enduring establishments 
Item/model 
GLS panel correlation GLS 
GLS 
panel 
hetero 
GLS 
panel 
AR(1) 
Fixed effects 
M 13 M 14 M 15 M 16 M 17 M 18 M 19 
Period 1992–
2010 
1992–
2002 
2003–
2010 
1992–
2010 
1992–
2010 
1992–
2010 
1992– 
2010 
Constant 558 1,048 –570 667 14 627 627 
Wages 0.97*** 1.59*** 1.43*** 0.83** 1.20*** 0.94*** 0.69* 
(6.56) (4.74) (3.10) (2.29) (12.20) (2.61) (1.85) 
Capital 2.55*** 4.67*** 5.40*** 3.76*** 0.29*** 3.64*** 3.78*** 
(6.40) (9.04) (3.43) (4.45) (0.61) (4.34) (4.35) 
Intermediates 0.59*** 0.35*** 0.64*** 0.49*** 1.16*** 0.48*** 0.48*** 
(23.38) (6.86) (9.46) (13.09) (43.79) (13.08) (12.60) 
Port 
throughput 
–0.18*** 1.11 0.34 –0.35 –0.03 –0.53 –0.19 
(–2.69) (1.15) (0.71) (–0.61) (–1.18) (–0.92) (–0.26) 
Revealed 
comparative 
advantage 
258*** 
(5.68) 
489***
(2.71) 
–4,709
(–0.53) 
254 
(1.06) 
–4.74 
(0.58) 
318 
(1.29) 
247 
(1.01) 
Sample size 703 370 333 703 703 703 703 
χ2 805 178 129 208 2806 209 F: 38 
Probability > 
χ2 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Probability > 
F: 0.0000 
Notes: * significant at 10% level; ** significant at 5% level; *** significant at 1% level. 
The figures in parenthesis mean t value at fixed effects models and z value at 
random effects model. 
Source: Statistics Korea (1991–2011) and author’s elaboration based on the 
data. 
Gyeonggi region near the Seoul Metropolitan Area, embraces a few representative 
factories of leather bag and shoe makers in Korea such Esquire and Kumkang which are 
selling their outputs mainly in domestic markets. Shoe makers, including these two 
representative makers, led the employment, output and value added in the leather, bag 
and shoe industry since the mid of 1990s (Kim et al., 2008). Although the Busan region 
shows a continual decrease of shares in accordance with the positioning changes of the 
industry and the Gyeonggi region demonstrates a concentration of output and 
employment in proportion to the growth of imports, the effects of a container port on 
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production of the industry is not clear for the group of regions with a large port. The 
average age of establishments in Gyeonggi shows lengthier longevity of establishments 
in the region than that of Busan: the average age in Gyeonggi extended from 5.21 year in 
1991 to 11.30 year in 2011; Busan from 4.34 year to 8.54 year as illustrated in Table 7. 
This means that the manufactures near the largest domestic market shows a higher 
possibility of survival even with the influx of imports. 
The enduring establishments had been active in production from 1991 to 2011. In the 
unit root test and test of model suitability for panel of enduring establishments, we obtain 
a similar result. We test the effects of port throughput on production of the industry from 
the panel data of enduring establishments. Although model 13 in Table 8 presents a 
negative coefficient of port throughput on production, model 14 and model 15 do not 
show a clear coefficient of port throughput. We cannot find clear effects of port 
throughput on production in models 16, 17, 18, and 19 of fixed effects model. 
In the enduring establishment panel of Table 8 we obtain contradictory results for the 
regional panel, which shows positive effects from 1992 to 2010 but negative ones from 
1992 to 2002. This may be caused by the characteristics of the two different panels: the 
regional panel includes diverse establishments; the enduring establishment panel contains 
only competitive establishments that have kept producing from 1991 to 2011, despite the 
fact that TSI and RCA have verified lower competitiveness in the considered industrial 
sector. 
5 Conclusions 
This paper has evaluated the effects of port throughput in Korea on the output of the 
leather, bag and shoe industry from 1991 to 2011. The industry in Korea experienced 
severe competition with foreign competitors in developing countries in Asia, and 
diminished its production capacity and employment since the late 1980s. Starting as an 
exporter, the leather, bag and shoe industry fairly rapidly turned into an importer by 
2003. In the port business, the port of Busan evolved into a hub in North-East Asia in the 
early 1990s. With regard to the leather, bag and shoe industry, we have tested how port 
development impacts on an industry that underwent rapid change in the global economy. 
For this purpose, we used two panel datasets pertaining to the leather, bag and shoe 
industry from 1991 to 2011: regional panel data and panel data of enduring 
establishments. 
We found in the regional panel data models that an increase of throughput in Korean 
ports positively affects the output of the industry from 1992 to 2010. The implication 
here is that Korean ports played a positive role in the development of the leather, bag and 
shoe industry and the business clustering. Second, if we divide the examined period into 
two, an increase of port throughput negatively affected the output from 1992 to 2002 and 
positively from 2003 to 2010. The negative effects of increase of port throughput imply 
disaggregation of existing clusters in proportion to a decreasing ratio of exports. Third, 
the positive effects of port throughput in the regional panel from 2003 to 2010 signals 
that the effects of a container port work in both directions of cargoes: inbound and 
outbound. Fourth, we find negative effects in the group of regions without larger port, 
both in the whole period and in the period from 1992 to 2002. Therefore, the regions are 
affected negatively as the industry transformed from exporting to importing industry. 
Fifth, the negative effects of port throughput in the enduring panel datasets, from 1992 to 
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2010, implies that the enduring establishments experienced negative effects in 
accordance with growing import. 
The main results of the paper suggest some implications for policy makers. First, it is 
necessary for policy makers to assess separately the effects of port development on 
leading regional manufacturing. Although the aggregated regional effects present policy 
makers an indicator of feasibility, some manufacturing industries may be exposed more 
broadly to foreign competitors and shift their plants from the region to foreign countries. 
In the Korean Government, eagerness to develop transport hubs may have overlooked the 
potential harms caused to local manufacturing infrastructures. Second, the role of ports, 
especially container ports, is affected by changes of manufacturing in global trade. 
Although Busan port, as the main hub port in Korea, played a gateway for exports of the 
industries till the early 2000s, Incheon port has increased its importance in handling 
imports since the early 2000s. Hence, a balanced policy on port development between 
Busan port and Incheon port could reduce the logistics costs of shippers. Third, different 
aspects of regional effects of container ports signal stakeholders to respond optimally to 
changes of manufacturing industries in proportion to port expansion. A region embracing 
manufacturers with decreasing comparative competitiveness in global trade may face 
diminishing manufacturing both from decreasing exports and an increasing influx of 
goods, particularly if the region does not have a hub container port. 
This paper represents our attempt to shed light on the regional effects of port 
development on manufacturing in Korea. However, the analysis has a number of 
limitations. Firstly, detailed responses from manufacturers about the impacts of port 
development on individual establishments of the leather, bag and shoe industry would 
add useful information to the present study. Secondly, a comparison with other types of 
industries could provide deeper insights into the relationship between port development 
and manufacturing. Thirdly, we think that spatial weight of transport costs and spatial 
weight panel regression studies should also be carried out. And fourthly, the present 
paper would have benefitted from using panel data of freight rates of container shipping 
routes by identifying which factors influence the direction of trade in the global market, 
as studied by Krugman (1990) and Behrens and Picard (2011). 
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